In this paper we summarize the key ingredients of the so-called HRD-Galactic Software Telescope developed in Padova. This package can be used to simulate color-magnitude diagrams and luminosity functions of any stellar field as it will be seen by Gaia.
INTRODUCTION
Planning the photometric system for Gaia, it is a paramount importance to simulate the sky as it will be seen by Gaia in various passbands and along different directions of the Galaxy. The task is feasible with the help of so-called HRD-Galactic Software Telescope originally developed by Ng et al. (1995) and Bertelli et al. (1995) and continuously refined over the years till the last version of it due to Schmidtobreick et al. (1998) and Vallenari et al. (1999a,b) .
HRD-GST is a package suitably designed to study the structure of the Galaxy by deconvolving the cumulative color-magnitude diagram (CMD) and luminosity function (LF) of a stellar field observed along any direction. Conversely given a suitable model of galactic structure (mass distribution, star formation, reddening, etc.), HRD-GST makes detailed predictions about the CMD and LF that one would observed along any line of sight.
In this note we shortly present the main assumptions made in our Galaxy Model. The discussion of the observational data used to calibrate the model parameters is given elsewhere (Vallenari et al. 1999a, b) .
It is sufficient to recall that synthetic HRDs are calculated by means of the Padova library of stellar evolutionary tracks: Girardi et al. (1996) for Ζ = 0.0001, Bertelli et al. (1990) for Ζ = 0.001, Bressan et al. (1993) for Ζ = 0.020, Fagotto et al. (1994a,b,c) for Ζ = 0.0004, 0.004, 0.008, 0.05 and 0.10.
MODELING THE GALAXY

Solar position and extinction law
(1) The position of the Sun above the galactic disk mid-plane is found to range from 10 to 42 pc. In our model we adopt an off-set of 15 pc. Furthermore, galactocentric distance of the Sun of 8 kpc is assumed.
(2) The extinction as a function of distance and direction is from the maps of Mendez & van Altena (1998) . It is worth recalling, however, that HRD-GST can be used to derive the field by field variations of extinction by comparing simulated and observed CMDs.
Thin disk
Mass distribution. Two types of mass distributions are suggested in the literature:
(1) A double exponential law of the form where h r and h z are the scale length and scale height of the disk, respectively.
(2) An exponential distribution on the plane together with a sech 2 2 dependence perpendicularly to the plane:
For 2 <C h z the two laws are often considered equivalent. However, in our model, this condition is not always met. Both distributions are included in our model with constant h r and h z . This may not hold in the outermost regions of the Galaxy, where dark matter likely prevails. Therefore, one cannot exclude that h z varies with the distance from the center, as it is found for the HI layer (Burton 1976) .
Age-metallicity.
Suggestions have been advanced in the literature that no age-metallicity relation is present in the thin disk (Edvardsson et al. 1993 ). In our simulations, a stochastic age-metallicity relation has been adopted, with Ζ changing from 0.008 to 0.03.
Age ranges. Recent age determinations of the oldest stars, based on the Hipparcos data, give (11±1) Gyr (Jimenez & Flynn 1998) in agreement with determinations of the age of old metal-rich disk clusters for which an age of 8-9 Gyr is found (Salaris & Weiss 1998) . We adopt 10 Gyr. In addition to this, the Galaxy Model considers the possibility of ages varying with the vertical scale height inside the thin disk as suggested by the velocity dispersion of the disk stars (Bessel & Stringfellow 1993) . In addition to an old component with large scale height, a second one is included, having the scale height h z = 50 pc and ages ranging from TB to r/, where τ Β falls in the range 1-2 Gyr and 77 is the age of the youngest stars.
Thick disk Age and metallicity.
The age and metallicity ([Fe/H]) of the thick disk are poorly known. The mean metallicity is believed to be compatible with the metallicity of the disk globular clusters (-0.6 to -0.7), even if a metal-rich tail is expected up to -0.5 (the limit of the old disk) and a metal poor component down to -1.5 (Morrison et al. 1990 ). In the following we assume the thick disk to span the age range from 12 to 10 Gyr, with constant star formation rate and total metal content ranging from Ζ = 0.001 to 0.004.
Mass distribution.
As in the case of the thin disk, two density laws are adopted: either double exponential, or exponential in the plane and a sech 2 (z/zq) dependence along the vertical direction. Despite the many efforts to measure it, the local density of the thick disk population is still a matter of debate. Most likely, it ranges from 2 % to 10 % of the total disk density. We assume the mass density of the thick disk to be 4-6 % of the total disk mass. Scale height and scale length of the thick disk are considered as free parameters.
The bulge
Mass distribution. Evidences have been advanced in the literature that the galactic bulge could not be spherically symmetrical and several mass distributions have been proposed, from spherically symmetrical to triaxial. In our Galaxy Model the following alternatives are considered:
(1) A simple power law, as inferred from de-projecting the de Vaucouleur's R 1 / 4 law . In this formulation, the possible flattening of the spheroid perpendicularly to the galactic plane is a free parameter.
(2) The Cobe-Dirbe oblate spheroidal G0-model by Dwek et al. (1995) . It is a Gaussian type function, with axial ratios 1:1:0.56, similar to the values derived from the near infrared maps by Kent et al. (1991) .
(3) The Cobe-Dirbe constrained triaxial model by Kent et al. (1991) modified according to model G2 by Dwek et al. (1995) . It is a boxy Gaussian distribution with axial ratios 1:0.22:0.16.
(4) The triaxial model introduced by Binney et al. (1997) to fit Cobe-Dirbe data with the best fit of parameters by Bissantz et al. (1997) . The axial ratios are 1:0.6:0.4.
(5) The exponential triaxial function according to model E2 of Dwek et al. (1995) based on the distribution of the Iras Mira variables. The axial ratios are 1:0.18:0.39. This model is proposed by Dwek et al. (1995) as giving the most reliable fit to the Cobe-Dirbe observations. The angle between the Sun -galactic center line and the major axis of the bar ranges from 25° (Bissantz et al. 1997 ) to 20° in model G2 of Dwek et al. (1995) or even to 33° as in the case of model E2 by the same authors.
Ages of stellar populations. As the stellar content of the galactic bulge is poorly known, several stellar populations are considered:
(1) an old population, 11-12 Gyr, whose metallicity covers the range from Ζ = 0.001 to Ζ = 0.05;
(2) an old population, 11-12 Gyr, with more metal-rich population, 0.005 < Ζ < 0.05; (3) a young and metal-rich population with ages from 7 to 10 Gyr and metallicity from Ζ = 0.008 to Ζ = 0.05.
The halo
For the halo we assume a spheroidal distribution of mass with metallicity and age in the ranges 0.0004 < Ζ < 0.007 and 13-12 Gyr, respectively.
